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Abstract of JP 81 1 6602 (A) 

PURPOSE: To reduce the breaking capacity of a 
main circuit opening/closing switch by providing a 
short-circuiting switch which closes when the value 
of the electric current supplied from a battery 
exceeds a set value in parallel with a serial circuit 
composed of the battery and protective fuse. 
CONSTITUTION: When an overcurrent detector 9 
detects an overcurrent, the detecting signal of the 
detector 9 is outputted to a short-circuiting switch 10 
and closes the switch 10. When the switch 10 
closes, a short circuit composed of a battery 1, 
protective fuse 3, and the short circuiting switch 10 
is formed. A short-circuit current which is very large 
as compared with the rated current of the fuse 3 
flows to the fuse 3 and the fuse 3 is momentarily 
burnt out and opened. Since the conducting current 
of a main switch 2 dissipates when the fuse 3 is 
opened, the main switch 2 does not break an 
overcurrent and the breaking capacity of the switch 
2 can be reduced. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An electrical system of an electromobile characterized by forming a short circuiting 
switch which carries out a closed circuit when an energizing current value from this cell 
exceeds a preset value in parallel with a series circuit which consists of said cell and said 
protection fuze in an electrical system of an electromobile characterized by comprising the 
following. 

A cell as a power supply. 

A semiconductor power converter connected to this cell via a main switch for a protection 
fuze and circuit opening and closing. 

An electric motor for a wheel drive connected to this semiconductor power converter. 
[Claim 2]A cell as a power supply. 

A semiconductor power converter connected to this cell via a main switch for a protection 
fuze and circuit opening and closing. 

An electric motor for a wheel drive connected to this semiconductor power converter. 
In [ are an electrical system of an electromobile provided with the above, and ] parallel with 
a series circuit which consists of said cell and said protection fuze. When an energizing 
current value from this cell exceeded a preset value, a short circuiting switch which carries 
out a closed circuit was formed, a shock detector was further formed in the body of this 
electromobile, and it constituted so that the closed circuit of said short circuiting switch 
might be carried out, when an impact resistance value added to this shock detector 
exceeded a preset value. 

[Claim 3]An electrical system of an electromobile building a shock detector in a short 
circuiting switch in an electrical system of the electromobile according to claim 2. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_^ 9/4/2009 



JP,08-116602,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention uses a cell as a power supply, and relates to the 
electrical system of the electromobile which drives the electric motor for a wheel drive via a 
semiconductor power converter. 
[0002] 

[Description of the Prior Art] Drawing 3 shows the conventional example of the electrical 
system of this kind of electromobile, and drawing 3 shows the electrical system which uses 
a cell as a power supply and drives the alternating current motor for a wheel drive via an 
inverter. The inverter 4 by which the electrical system was connected to the cell 1 as a 
power supply, and this cell 1 via the protection fuze 3 and the main switch 2 for circuit 
opening and closing in drawing 3 y The alternating current motor 5 for a wheel drive 
connected to this inverter 4 and the energization current from the cell 1 are detected, When 
this energizing current value exceeds a preset value, it comprises the overcurrent detector 
9 which outputs a detecting signal to the main switch 2, and the axis of the alternating 
current motor 5 for a wheel drive is connected with the wheel 8 via the reduction gears 6 
and the differential gear 7. 

[0003]The operation of the electrical system of this electromobile is as follows. First, 
operation carries out the closed circuit of the main switch 2, and impresses the voltage of 
the cell 1 to the inverter 4. It starts by impression of the voltage of the cell 1 , and the 
inverter 4 outputs the exchange of frequency based on a driver's operation, and the 
considerable bottom drives the alternating current motor 5 for a wheel drive at number of 
rotations in the frequency of this ac output, and it drives the wheel 8. Shutdown suspends 
the ac output of the inverter 4 by a driver's operation, suspends the alternating current 
motor 5 for a wheel drive, carries out the open circuit of the main switch 2 after that, and 
separates the inverter 4 from the cell 1. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln the electrical system of the above-mentioned 
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electromobile, Since the open circuit of the main switch is carried out in the shutdown at the 
time of normal after suspending the output of exchange of an inverter by a driver's 
operation, Although a main switch does not intercept a high current, since an overcurrent 
detector will detect this over-current, and will output a detecting signal to a main switch, the 
open circuit of the main switch will be carried out and this over-current will be intercepted if 
an over-current is produced during operation, the main switch needs to have the breaking 
capacity which can intercept this over-current. Since the cell voltage of an electromobile is 
generally about [ 400V ] high tension, the main switch which has the breaking capacity 
which can intercept an over-current by this high tension is large-sized, and there is a 
problem used as a high cost. 

[0005]The protection fuze needs to select the thing of a sufficiently big rated current value 
so that it may not malfunction in the incoming current of the inverter at the time of the 
closed circuit of a main switch, but. Generally, in a quite big energizing current value, a fuze 
is blown out as compared with a rated current value, and carries out the open circuit of the 
circuit, and since it protects, if the rated current value of a protection fuze is enlarged, an 
actuating current value will become high. On the other hand, since it is necessary to 
intercept and protect a main switch against an over-current lower than this actuating current 
value, the problem which becomes still larger in the breaking capacity of a main switch 
arises. 

[0006]ln an electromobile, when the body is damaged and a high-tension part is exposed 
by a collision etc., there is a problem which produces an electrical shock with the high 
tension from a cell. The 1st purpose of this invention is to provide the electrical system of 
the electromobile which reduced the breaking capacity of the main switch for circuit opening 
and closing. The 2nd purpose of this invention is to prevent the electrical shock by the high 
tension from a cell, when the body is damaged by the electromobile by a collision etc. and a 
high-tension part is exposed. 
[0007] 

[Means for Solving the Problem]ln order to attain the 1st above-mentioned purpose, this 
invention A cell as a power supply, In an electrical system of an electromobile which 
consists of a semiconductor power converter connected to this cell via a main switch for a 
protection fuze and circuit opening and closing, and an electric motor for a wheel drive 
connected to this semiconductor power converter, In parallel with a series circuit which 
consists of said cell and said protection fuze, when an energizing current value from this 
cell exceeds a preset value, a short circuiting switch which carries out a closed circuit is 
formed. In parallel with a series circuit which consists of a cell and a protection fuze in order 
to attain the 2nd purpose. It is suitable, if it constitutes so that the closed circuit of said short 
circuiting switch may be carried out when an impact resistance value which forms a short 
circuiting switch which carries out a closed circuit when energization current from this cell 
exceeds a preset value, forms a shock detector in the body of this electromobile further, 
and is added to this shock detector exceeds a preset value. They are good facilities when 

http://ww4.ipdHnpit^^ 9/4/2009 



JP,08-1 16602,A [DETAILED DESCRIPTION] 



Page 3 of 4 



this shock detector is built in a short circuiting switch. 
[0008] 

[Function]ln the electrical system of the electromobile of this invention according to claim 1, 
Since a short circuiting switch will carry out a closed circuit and the short-circuit current of a 
very big current value will flow into a protection fuze as compared with the rated current 
value of this fuze if an over-current occurs from a cell to energization current, this protection 
fuze is blown out in an instant, and an open circuit is carried out. Since the energization 
current of a main switch disappears by the open circuit of a protection fuze, a main switch 
does not intercept an over-current and can reduce the breaking capacity. Even if it selects 
the rated current value of a protection fuze to a big current value so that it may not 
malfunction in the incoming current of the inverter at the time of the closed circuit of a main 
switch, Since the short-circuit current of a very big current value flows as compared with the 
rated current value of this fuze at the time of the closed circuit of a short circuiting switch, 
this protection fuze is blown out in an instant, and an open circuit is carried out. 
[0009]ln the electrical system of the electromobile according to claim 2, form a shock 
detector in the body of this electromobile, and a short circuiting switch, Since it constituted 
so that a closed circuit might be carried out when the impact resistance value added to this 
shock detector exceeded a preset value, Since the short circuiting switch operates with this 
shock and a protection fuze blows out and carries out an open circuit when this 
electromobile produces a collision, even if the body is damaged and a high-tension part is 
exposed by a collision, impression of the high tension of a cell is intercepted to this high- 
tension part, and an electrical shock is prevented. 
[0010] 

[Example] Drawing 1 is a circuit diagram showing one example of the electrical system of 
the electromobile of this invention. The place where the example shown in drawing 1 differs 
from the conventional example shown in drawing 3 forms the short circuiting switch 10 in 
parallel with the series circuit which consists of the cell 1 and the protection fuze 3, and is at 
the point which carried out the connection substitute so that the detecting signal of the 
overcurrent detector 9 might be inputted into this short circuiting switch 10. 
[001 1]ln the electrical system of this electromobile, if an over-current is produced and the 
overcurrent detector 9 detects this over-current during operation, the detecting signal of an 
over-current will be outputted to the short circuiting switch 10, and the closed circuit of the 
short circuiting switch 10 will be carried out. If the short circuiting switch 10 carries out a 
closed circuit, the short circuit which consists of the cell 1, the protection fuze 3, and the 
short circuiting switch 10 is formed, the short-circuit current of a very big current value flows 
into the protection fuze 3 as compared with the rated current value of this fuze, this 
protection fuze 3 will be blown out in an instant, and an open circuit will be carried out. 
Since the energization current of the main switch 2 disappears by the open circuit of the 
protection fuze 3, the main switch 2 does not intercept an over-current and can reduce the 
breaking capacity. 
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[0012]Even if it selects the rated current value of the protection fuze 3 to a big current value 
so that it may not malfunction in the incoming current of the inverter at the time of the 
closed circuit of the main switch 2, Since the short-circuit current of a very big current value 
flows as compared with the rated current value of this fuze at the time of the closed circuit 
of the short circuiting switch 10, this protection fuze 3 is blown out in an instant, and an 
open circuit is carried out. The size of the short-circuit current which flows through the cell 
1, the protection fuze 3, and the short circuiting switch 10, since it is about 1 law if the 
length of the cable which connects these does not change, if the length of a cable is fixed 
not related at the size of the body, etc. by arranging the protection fuze 3 and the short 
circuiting switch 10 near the cell 1, the blowout conditions of the fixed protection fuze 3 are 
always acquired, and it is suitable. 

[0013] Drawing 2 is a circuit diagram showing the example from which the electrical system 
of the electromobile of another invention differs. The place where the example shown in 
drawing 2 differs from the example shown in drawing 1 forms the shock detector 1 1 in the 
main part of this electromobile, and is at the point of having inputted this detecting signal 
into the short circuiting switch 10. This shock detector 1 1 may be used together with that 
shock detector when this electromobile is provided with an air bag protection system. 
[0014]Since the short circuiting switch 10 carries out a closed circuit and the protection fuze 
3 blows out and carries out an open circuit with the detecting signal of the shock detector 
1 1 when a collision is produced in this example, Even if the body is damaged and a high- 
tension part is exposed by a collision, impression of the high tension from the cell 1 is 
intercepted to this high-tension part, and an electrical shock is prevented. Although a 
drawing is omitted, when it is made to build the shock detector 1 1 in the short circuiting 
switch 10 in drawing 2 , devices are miniaturization taste facilities. 

[0015]ln each above-mentioned example, although the case of the electrical system which 
drives the alternating current motor for a wheel drive via an inverter by using a cell as a 
power supply was described, of course, it can carry out similarly about the electrical system 
which drives the direct current motor for a wheel drive via a chopper by using a cell as a 
power supply. 
[0016] 

[Effect of the lnvention]ln the electrical system of the electromobile of this invention 
according to claim 1, since the main switch for circuit opening and closing can reduce the 
breaking capacity, it turns into a switch of low cost. In the electrical system of the 
electromobile according to claim 2, even if the body is damaged by this electromobile by a 
collision etc. and a high-tension part is exposed, impression of the high tension from a cell 
is intercepted by this high-tension part, and an electrical shock is prevented. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing one example of the electrical system of the 
electromobile of this invention 

[Drawing 2] The circuit diagram showing the example from which the electrical system of the 
electromobile of another invention differs 

[Drawing 3] The circuit diagram showing an example of the electrical system of the 
conventional electromobile 
[Description of Notations] 

1 Cell 

2 Main switch 

3 Protection fuze 

4 Inverter (semiconductor power converter) 

5 The alternating current motor for a wheel drive (electric motor for a wheel drive) 

9 Overcurrent detector 

10 Short circuiting switch 

11 Shock detector 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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